Ouabain-induced contraction of vascular smooth muscle in spontaneously hypertensive rats and the effect of hydralazine.
The effect of ouabain (10(-3) M) on contractile responses of SHR (spontaneously hypertensive rat) and WKY (Wistar-Kyoto rat) aortas and mesenteric arteries was studied. Ouabain addition caused a rapid contraction of aortic strips with a steeper rate of rise and a larger maximal force development in strips from SHR than WKY. This difference in contractile response is known to occur in the prehypertensive period of SHR (4-week-old). Phentolamine (10(-6) M) pretreatment had no effect on the ouabain-induced contraction but partially suppressed it in both SHR and WKY aortas when diltiazem (10(-5) M) was also added. The difference in the ouabain-induced contractions of SHR and WKY aortas was more apparent in the residual contraction during suppression by diltiazem. The 45Ca uptake in the presence of ouabain was significantly larger in the early period of incubation in SHR aorta than in WKY aorta. The ouabain-induced contraction of hydralazine-treated SHR aorta from the prehypertensive period was very similar to that of non-treated WKY aorta. These results suggested that the abnormality of the ouabain-induced contraction in SHR arterial smooth muscle could have arisen from an increased Ca2+ movement due to Ca2+ leakage when ouabain inhibited the Na+-pump in the membrane. This abnormality seems to start during the prehypertensive period and continue in the hypertensive stage.